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(57)Abstract: 

PROBLEM TO BE SOLVED: To make uniform the 
current distribution in an emission region, i.e., an N type 
GaxInl-xN emission layer, by employing a metal film 
containing oxygen as a first thin film. 

SOLUTION: A GaN buffer layer 2, an N type GaxAlyN j 
clad layer 3, a GaxInl-xN emission layer 4, a P type 
GaxAlyN clad layer 5, and a P type GaN contact layer 6 
are formed on a substrate 1. A magnesium film is formed, 
as a P type electrode 7, entirely on the surface of the P 
type GaN contact layer 6 and a protective film 10 is 
formed thereon except the bonding pad part. On the 
other hand, a bonding pad 8 is formed on the P type 
electrode 7. Since a metal film is employed as the P type 
electrode 7, variation of current density is suppressed in 
a light emitting element to realize a uniform current 
density and thereby a uniform emission. 
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jg£ fcttM^K: $ tut p m^mttm t . *fl-H 

©tfrlBNM¥aSWi©3lM©— SP(C0SK3 ftfcTSBSS 
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iSBSfiifc^U mfsElfl— OlI*5vn->^Al. 

A. y;u=J^-?A©{5Jft)fr— otci,i0tt-en6©lll 
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1. O^ygl, O^x+ySl) t^Ci^Mi 
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*5 ? KJI±{t»®ff2fi££ftfcPMGaN=i>*^ hJl 
<t. HUlBN^Ga.A l Y N*^? KJf _k©&i±JMK:^J?K 
^tifcTSPmgi, sulBPMGaN3>^i' h^±©^ 
H(C^3nfc^-©SMi. WE»— ©JMLh©-» 

&< £&^K<bSJ^Sfctt^iiiilJS^^<!:£Jl 

^*>"fAK. &l>b*ft£©«JIJgJ:9fc&C<t<S:!|f 

j£3ftfcP^>»{*Jl£»j£?-&X*I<L l MIBP^*^ 

^^L-en6©a]is«k»3%^-©fiK^ 
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gfcfrtci^x hJg£ffM-rsxfI, talBU^xh^-7 
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[0 00 5 ] S/c, PSGaN3>^^M6«ii 

[0 00 6] 

-C». PIGaN3>^^ hJ!6, fcWPiGa^ 
1 V N^ ? FBSCDJtffita^Wl^^, PSGaN^ 
>£^hJ16 N PSGa x A 1 V N^77 FJ! 5 F*9"C<7X 
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[0 00 7] iC6t, ±E©WH*jSS»r 
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1.,-vN (OSxS 1 , OSySl, OSx+ySl) 
$£%Mt. StFIEG a x A 1 v I n^^N (OSxS 1. 
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/cPSGa.A 1 V N (OSxS 1. OSySl, x+y 
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40 Mfet. t5IBPMGaNn>^^ hH±(D^®(C^^ 
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[0017]**:, *^BJiC^^^j»^«g©^!®^ 
A:Pffl*aWM*JUJSSr*Xg4. BulBPM¥a»i*H© 

jis, mam— ©»m±©±»«B^^3e«i«fetfi. 

Jl>. ^7^A, ^*>S>^A. y 

no A©{pjn^— o*$tfm— ©aEje«r^fiS^sx 
is, ±»««*«iss-r4xs. he us?* f- 

£X*S. «ffil/fc«-©}»gl^BS«:«BH»*jgi5E-i-*I 
ft, *C©W(c«tfC4%«P«4-J-S. 
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3W*»©*iB©-»tc«« s n/cTSPm@ 4 « ©fj 

IB P a*3S(*B©«M«S^ffi{c»fiS $ tifc y * *> 30 
ftfc#ifjg4, «EJp-©»il±ttt»OUK^Iit±© 

-OKt&jsK s n fc±«*« 4 * w-r s c 4 4 -r 

[0019] Sfc, mrfBfH— (DUW* 1 0 0 nmfclTT 
*> <3 . B?tB^aiM*5 5 0 n mtTFT* 5Ci 4 "f 
milBlg— ©flmft*Btft©JR?llJg&JtO. 1% 
L 3 0 %<Dmm^ts -7 7*. is 9 AITS. Z> C 4 £ 

*mt?z. 40 

[0020] 
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[ 0 0 2 1 ] H 1 «^»^c^T©»rffi«fi^^L*: 

2, NSGa.A 1,N (O^x^l. O^y^l. x + 
y = 1) *5-;F13 (^^©NM^&Jl) . Ga 
.In.-.N (0^xSl)^ci4, PIGa.Al.N 50 
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(O^xgl, 0 £ y £ 1 , x + y = 1 ) fv-y KJ8 
5. PSGaN3>ir^H6 (£J1-Jl©PM¥*tt 
H) a*e©J®K:0iJU&j£SftT<,>*., 

[0022] *mwmimtt>-mz. »^nsg 

a„A l v N^7f F13KI5*ti43ntfcD, 
CGCsSmi/fcNMGa.A 1 r N^5 » KH3*ffi(CNM 
mS9 (TSPm@) «?t)tl^. 
[0023] **:, PiGaN3>$9 FJ16^S{C» 
^Mtc v y * >> a J: 0 ft &m S 5 n m©Jjg*5 P M^S 
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u-cmimmte^Lmimmj; k> mwam 1 o mm 

3ft-Ct,>£. — #>f^>W-; KS»(Ctt. PS 
WSTKtit/tiiiJftiiKVf F8 (± 

[0 024] ±IB©^tt^*T--C«. P^I7 4 
Or. PSGaNn>3?^ h®6 4©P B 1-cS^K:ffiffitn 
©*-S » *«M*f#£C4#ffl*S7^*S^Att;& 
ffl<,>T(,>S„ PSGaN3>ir^lS6 
^^®^®(Cjf^$n-rt^-5 0 C©/cJt>, PIGaN 
hJ16*M:£ffi<£9^#&A;?tt£C4K:J: 

[0 02 5 ] 0*>&, /»£7. 5nmOSi©iIiI 
©4 0 0 nm*>69 0 0 n m©7E©:®jii^ ; £:7jxl<;rc@6 

a^, -^^->u©sa*»^b^fy-?A^ 

^{*%*SiP©^i&fi-C&.£>4 0 0 nm%l»U5 0 0 
nm©ifcgMiir<5Jft&3 O^^t^U 4 0 %I1K4#k. 
e>*i£©(C*tOTv vy*->-J»Att. 50 0nmSgO 

m&m<D affl&timre 5 0 %HS©gj®*^* 0 

*>„ com. mymi-pi$i>x-ftitistc%*nm£<ftu 

[002 6 ) *fc, ^ y U>X^"i» fmsffc 

(1 97 6^, Butterworths)W*ili, 

2 0 *cr©mmsin^«, . 2 x 1 o- 8 (q • c 

m) , v^^>>t7A*U. 2x l 0" 6 (Q • cm) . - 
v?)l>&6. 9X10" ( Q • cm) . 0. 5 

8X10"' (Q • cm) r*«3 , v^->^A©m»ffi 
tatJ^tC^C^-C. a^JrO^iSC^ C©*: 

sb. vn->o Ajg^Mc^ntf. PMmffi7©aji£M 
(C«<T^. na5^©3fe©ast»?mL5aj^r6j±$i*sc 
4*s-r#.&„ 

[0 02 7 ] XtBC^ilttlfeftiR^-ett. M«C. v^^ 
i"5AM-C*SPMIiS7±{C^bS*m. ^LS^M 

&i» u«*©a@M<t <t smssas 1 o n 

BHkRCff9 $ ti, PM^g 7 ©#tt?rgJWSJ$ 
SUfct>©4-r^C 4*i-C#.5 <> 
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AjK^c4dWS^S5 0 0 n m©7tCD3g^<7)^ 

r^^ii^^gnrfcO, /t<t;U^ ?fcg5 0 0 nm(D 
[0 03 0] m 8 &2MiPI£$fr v ^ AJS<D 

z^te^fZisv^mcDmrimmmsx i o- 6 (q • 
£^tr^*i^Ajg&i,>u -en^^aii^^/c 
tic**), ia£itt^mtc<i:^<, pmm 
ai <b mm*^te v ^ * *✓ v am t (ommm^xo 

[0 0 3 2] ^CC2[C^CD^— CDH«ficr>^S|tC^-5^2i 

[0 03 3] P^!GaNr3>#^ FJf6±&C, v 

(PSiS7) , ~BtfHlX&SR 1 0£ 

S2Hffi7 (J5n mlS, ^^t^*«SM« 1 0 0 n m 

secc^-rnam^ (B2 (a) ) . 

*S^«rl»C»'r ^ffiCC U^X hS2 \*Wtfc$*> (M2 
(B) ) o *«CI/5/X hS2 1 ^v^^iur, BfflL 

/cssjsi o*h«;i, o2 (o ) x ±micm£mm 
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SteJrO^JrO&S*^ -y >^c* F8, 81 
?2> 0 COm, PIiS7±(D^>f^ Isifrtv F8 

«3ft*<fc5fc«J«tS (H2 (D) ) o 
[003 5 ]^ k U^H2 1?:iit§CiW 
0 tm2 l±<0^yf^ >#j<v F8 1 £>Rfc£$ 

ft, PSGaN3>^^7 h»6±fc, v^*^Afc<fc 

(H2 (E) ) . 

[0 03 6 ] ±iE<D:#afc: <fcfttf , -[p]©P§Sm@7 % 
MGaN:s>£* hif 6 ( Pfi¥3W«lhR) 3iB£nK: 

[0037] (m—<Dfm<DBm) &«c, *%m<DW~ 

20 rwiwcBwrrs. 

[0038] i3t 4 ^1 <D%mic\zm— <o 

<0^J6<DJB!B-Ctt. #>f= ^ > ^* v F 8 3 n 

(m~<D«)ift) ) <b, /IS 1 £ ^D>^g(D#I (#> 
¥41*9*? FO02S8B <_hSP1I@) ) <D2»CC« 

^nn^o asfc, ffifiaiioit psm@7 

F8(DffliJM*Sor, -HBS3W#>f r ^>y^9 
30 K<D0218B±IK:ain^ o C©«S©¥aSf*IS 

pmmmi ±<D&m (^¥< ^*?^v f<d^ 

218B) <DT8KC**>« (^>7 r -<>^^ FcD^ 
118A) 35>5^gnri>S e CCD^3?>KCC < i:0. *7 

F^^>7 r ^>^T^>I^CD^>x^>y^(Z)ffiT 

[003 9] CCt\ ^^XDfttoOCC, S{fc^*> 4 

40 A, isJls^ — O l*&ffll**X#ls^f 4 Is y F©^ 1 1 
8 A£7£/£LTfcJ:t> 0 

[0 04 0 ] Cti5©*«3&^b*Kffc^«lttffltifel 
4 0 0S«±CDiSliBa**^%, H^lOOOg^U 
fnEITO^ivnt/') A©ffi5M«*J»*WCc|»Jl: 

>^*tT^BMC. ^'>-r-f Zs#**v F8 BaStcffi 
KL/c^^^^OACD^t^ctO*^^^ >^^a^ 

50 ls?J*v K(D0118A5:#>f^>^^ K©121 
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[0 0 4 1 ] CCDC<hKJ:0, PSS@7<D&g$fcSI£ 

* FO»llBK:fflC»fc*IIHtil© % «S75*>y^h 
n-A©i*©«S4 5 0nm©*©aia*tt, HHtC 

«fi«* 6 JWP"r*l tf ««— ft t/C l> S £ #X. 6 tiS . 

£>0DSil^ (7 2%) H6(C^Lfc^dr>©atift 

* (fi3 5«) «l5-«?HX?J:b^pJ^ct#^6tl, C© 

>#V>*? POST 1*8 A4lTi{tf^>4ffl 

mw§mm*K.*>\,*x&, m-commmmic&z^m 
&mmc^m^mcr c t a < % pus 7 ^itM^ 

C 0 0 4 3 ] ^«C*»W<D*-©3I»<D»««C«S*3I 

£>J£/&SS#<£># £^ U tc i> <DX &> £ 0 
[0044] ^1 PSGaNn>^^hl6±iI 
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^ h^2 l*»flET* (04 (B) ) o 
[0 04 5] ^l/^Xh!2 l£vx*£LT, ^® 
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